Pseudomonas spp. capable of using sodium deoxycholate as the sole carbon source were isolated from faeces, sewage and soil by enrichment culture in a defined medium. An isolate, designated Pseudomonas N.C.I.B. 10590, oxidized deoxycholic acid during aerobic growth to yield metabolites with the 1,4-diene3-one structure; this oxidation also occurred anaerobically if nitrate was present. The nuclear dehydrogenation reactions carried out by Clostridiumparaputri$cum are of interest in the aetiology of colon cancer (Hill, 1974) , but have been studied little because of the complex nutritional requirements of this organism; since the pseudomonad carries out similar reactions in a defmed medium it is more amenable to study. Steroid oxidation by the Pseudomonas was studied as a function ofnitrate concentration to demonstrate thecoupling ofthe dehydrogenation to nitrate reduction in the absence of molecular oxygen. The properties of steroid oxidation in Pseudomonas N.C.I.B. 10590 and CI. paraputriJicum were compared.
Anaerobic metabolism of steroids by Pseudomonas spp. was carried out in a buffered mineral salts medium containing the required quantities of KNO, or other electron acceptor and dispensed to fill screw-capped bottles. Washed bacterial cells were added ( h a 1 density 5 . 0~ 1 0 ' cells/ml), the caps screwed tightly to exclude air and the cultures incubated at 25°C for 6 days. After acidification to pH4, the steroids were extracted into redistilled ethyl acetate, the solvent was removed by evaporation and the E244 in methanol determined. Nitrite concentrations were determined by a modified Griess-Ilosvay reaction (Pearson, 1973) . Steroid products were separated by t.1.c. on silica gel GF254 by the use of two solvent systems and those with the 1,4-diene-3-one structure detected under U.V. light; other products were detected by their colour with anisaldehyde reagent (Kritchevsky et al., 1963) . Experimental details are as described in the text. 0, E244 of the ethyl acetate extract after evaporation to dryness and dissolution in methanol to the volume of culture extracted; 0 , nitrite formed after 6 days incubation (final nitrite concn. minus initial nitrite concn.).
The initial nitrate concn. was O.Smg/ml.
The cell suspensions, in the absence of oxygen, simultaneously dehydrogenated the deoxycholic acid nucleus and reduced nitrate to nitrite; the.yield of oxidized steroid was directly related to the amount of nitrate available up to 0.8mg of nitrate/& (Fig. 1): The lack of further incremental dehydrogenation above this nitrate concentration may have been due to nitrite toxicity, since high concentrations of this anion inhibit the dehydrogenation reaction (Fig. 2) . In controls prepared without deoxycholic acid the nitrate was not reduced to nitrite by this organism.
Neither menadione (0.1-2.0mg/ml) nor phenazine methosulphate (0.2-0.6mg/ml) could replace nitrate as the hydrogen acceptor in this system. Thus cell suspensions of this pseudomonad differ from the cell-free extracts of Pseudomonas testosteroni which dehydrogenated steroids in the presence of phenazine methosulphate or a range of quinones (Davidson & Talalay, 1966) .
Strains of CI. paraputrificum isolated from human faeces also desaturate the bile acid nucleus to form 4-en-3-one (pH optimum, 7.5) and 1,4-dien-3-one (pH optimum, 8.5) products (Aries et al., 1971). As with the Pseudomonas spp. the hydrogen acceptor can be molecular oxygen or, in anaerobic systems, nitrate; similarly many strains of this species reduced nitrate only slowly in the absence but rapidly in the presence of a suitable steroid.
Like Ps. testosteroni the clostridia could utilize phenazine methosulphate and a range of quinones, including menadione and vitamin K, as alternative electron acceptors.
In addition to the nuclear dehydrogenation reactions described above the Pseudomonas sp. when grown aerobically, or when incubated anaerobically in the presence of nitrate, gave two major products of sidechain cleavage identilied as 12a-hydroxypregna-l,4-dien-3-one-20carboxylic acid (A, , , . , 244nm; e, 17000 litre.mol-'.cm-') and 12p-hydroxyandrosta-l,4-diene-3,17-dione ( , I , , , , , , . , 244nm; e, 19000 litre.mol-'.cm-') (Barnes et al., 1974). Further degradation leading to ring fission could not take place anaerobically because of the lack of molecular oxygen. There was no evidence of sidechain cleavage by CI. paraputrificum in the presence of any of the hydrogen acceptors.
Although the nuclear dehydrogenation by the pseudomonad differed in many respects from that by the clostridium, there were many similarities. Close study of the pseudomonad, which is relatively easy, can therefore give valuable guidance in determining the. characteristics of the clostridial reaction. Indeed, the Pseudomonas sp. grown anaerobic-. The covalent linkage of steroids to macromolecules for the purpose of producing antibodies which demonstrate specificity towards the steroid hapten was first described by Erlanger et al. (1957) . The antibodies so generated were later successfully used for radioimmunoassay of steroids in biological fluids. Initially steroids were conjugated to the macromolecular carrier (usually bovine serum albumin) through functional groups located in the A and D rings of the steroid nucleus. These procedures resulted in the production of relatively non-specific antisera which demonstrated considerable crossreactivity with structurally similar steroids (Niswender & Midgley, 1970) . Exley et al. (1971) reported on antisera raised by the antigen 17p-oestradiol 6-(0-carboxymethy1)oxime-bovine serum albumin prepared by covalently linking 178-oestradiol to the carrier via ring B at the non-functional C-6 position. This antisera was found to be highly specific for 17p-oestradio1, cross-reactions of related steroids all being less than 2%. Success was attributed to the fact that this type of conjugation allowed antigenic recognition of the steroid's functional groups and that rigidity of haptenic attachment was conferred by the double-bond oxime coupling (Exley, 1972) . Several workers have confirmed that this type of coupling produced highly specific antisera for other oestrogens when either 'the ring-B C-6 or C-7 positions were used (Kuss & Goebel, 1972; Walker et al., 1973) . Antisera raised against non-oestrogenic steroids unfortunately do not possess such high specificity as that described above. Excepting the very recently reported antisera to testosterone raised by 1 a-carboxyethyl ether-thyroglobulin (Kohen et al., 1974) , who claim a 3-5 %maximum cross-reaction with related androgens, all other antisera possess at least a 10% cross-reaction with one of their respective related compounds. The major disadvantage with these antisera is that they are unable to distinguish steroids possessing the A4-3-one grouping from their respective 5a compounils. Difficulties of chemical synthesis may have deterred investigators from preparing ring-B or -C double-bond hapten attachments to carrier, since unlike the above-mentioned antigens for oestrogens coupling of the steroid to carrier made at non-functional group positions have invariably been made by the more readily synthesized single-bond attachment.
The present study was made in an attempt to produce highly specific antisera for the physiologically important androgen Sa-dihydrotestosterone. Reasoning that the extra rigidity of haptenic attachment endowed by oxime coupling may, like that for the oestrogens, assist in raising highly specific antisera we have prepared the antigen Sa-dihydrotestosterone (0-carboxymethy1)oximebovine serum albumin a d injected it into rabbits. The elicited antisera was then tested for specificity. The synthesis of the antigen is shown in Fig. 1. 
